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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a resist material 
having high transmittance to various radioactive rays 
including excimer laser and superior dry etching 
resistance and suppressing cracking at the time of 
development and the peeling of a pattern by 
incorporating a specified acidsensitive compd. and an 
acid generating agent which generates an acid when 
exposed with radiation. 

SOLUTION: This resist material contains an acid- 
sensitive compd. contg. structural units each having an 
alkali-soluble group protected with a part contg. an 
alicyclic hydrocarbon group represented by formula I, II, 
etc., and an acid generating agent which generates an 
acid when exposed with radiation. The alkali-soluble 
group is released by the generated acid and makes the 
acid- sensitive compd. alkali-soluble. In the formulae I, II, 
each of R1 and R11 is optionally substd. straight chain or 
branched chain 1-4C alkyl, Z is plural atoms required to 
complete alicyclic hydrocarbon in combination with C 
and at least one of Rll's is alicyclic hydrocarbon. 
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u *7 hyp- 1 0 0 t-e 1 0 oMyu^- 

[0 15 6] ^'J^-^<O^T^> t#<=>*l/-cL">'XM8i 
*KrFl^7Xf7^ t3>m N A = 0 . 4 
5) Ti£g2 4 8nmCDK r F U— 9*fttD^£— ^iCiliR 



CH: 

I 



-j-CHi-C j 



3 5 




0#RSPEB (Bft^-?) Lfco US>Xh 
M£0. 2 7 NOf h7^f ;l/7>'tr^i 1 A-(' Kn* 

->k (tmah) 7kmmr'6 onmmmu zztcmt 
t-3 0M'j yxL/;. nmcm^rcu— > 

fitx^;l/^E t h«2 9HJ/CID 2 T-£!K 8?&7JfiO. 
30(im L&ST^ofCo 
ff« 1 3 

nfrO^-Offifigit (m : n) #5 5 : 4 5, 
?S (Mw) *<1 1 520. ^LT#i!(S (Mw/M 
n) ft 2. 3 8 £D 2 ^;1/T^v>9=-;1/^ # ? y U— 
h/2 - 1 Kn+->xf;M # * U U- h^fi^f* : 

[0 1 5 7] 

[ffc9 2] 

CH, 
I 



C 

o cr 



CH 2 CH 2 OH 



[0 15 8] ^mSLfco #V^T\ ±f20<fc5 tcLTIi 
Sbfc 2 -*^;I/72"7>^;1/;*** «J h/2 - 1 
Kn*>/if;M h^a^mc 1 5 M%© 

&5gSE8U, h 'J 7i^l/X;V*-fi's^7WD7 

ff&nfcus'xhiira*, '\*+M?-;l/S^'5*f> (H 
M D S ) TMJttSbfci' U n >««±tc|BtJpO . 7/im 
T-Xlfya- hU *7b7*l'-h±1?100WlO 
O^H^U^-^Lfco 

[0 15 9] yU^-^CD^T^ '#e>ttfcl^XMii 
§K r Fx+ , >'7Xf7^ (— ^VttJSj. N A = 0 . 4 
5) Ti&g2 4 8nm<DK r F U— 1fft<D^#— 
S^b/co SS^T, SM©U^XM*1 3 0tT6 
O^HPEB (iltt&^-*) Lfc 0 *<D'&. 



->k (tmah) 7kfemT-6o%>mmmu s^cma 
tcraa-r smsot^x b><f— xomti* 

40 ffix*;l/^E t htil 2mJ/cm 2 7?^!). 8?#*KiO. 
32 5/im L&ST^ofCo 

p< # * y 2 - * ^-;V-> ? □'N*->;i^/v t * $ ? 

%<D»-J?j&!mU 8 0 < CT-i&8BSIimcfrfcoTfi"&2-l± 
so # ^ y U- h/ 3 -sMrV -> ^ n^->;l/^ ^ ^ y U— 



(30) 



9-73173 



57 



58 



CO 1 60] 



C(fc9 3] 



CHs CH 3 

-(-CH 2 -C^ (-CH 2 -C j; 

CH, 



C 

o o 




CO 1 6 1] mZtxtcXm&mt. m&tt (m : n) V 

51:49. nm¥-m#?& (m W ) #7 1 1 5, 

Ttmm (Mw/Mn) 1. 9T$oft, 
HJ_5 

- hPiM-smc 5 aa%oi^^j, ^ u 7ir;w/b 

^;l/^->^-tf> (HMDS) T-t55aaLrci>"Jn 
>»«±tc^/l0. 7(imfXe>3-hU *7h7* 
U- h±TM OOfPIO O^W^U^-^Lfco 
Co 1 6 2] ff.nftl/->"XM 
*K r Fi+->YXf"//< (— nJ'tttL N A = 0. 4 
5) T*iSiS2 4 8iudCDK r F U— «f ft<7V^* — >lcjg#? 
SftLfco B^T, STt^tDU^h^l 3 0tT*6 
08>R8PEB Lfc ^<D&, l/'^h 

MZO. 2 7 N<D7 L h^*?7l<7'>*x>>.k/M' KD* 
~>K (TMAH) 7kfg^-e6 0^JK®L, S&tett* 

fflx^;l/^E t h{*7. 2DIJ/CID 2 ^73« 
0. 2 7 5/im L&STfc-pfco 
ffljl 6 

mm 7 tcfeV^TiaSU/S: 2 -*mT#T >=f-)\s* 2 



20 



c 

<^ \ 

o o 



CO 1 6 3] 
Cffc9 4] 





c f 3 s or 



CO 1 6 4] %«iDU 

m^nrcisiJxvmmtt, (h 

MDS) -??fuSaSbfc>"j3>aS±lC^P0. 7/im 
T?Xtf>3— FU *'yh^U-h±-?10 0t-pl0 

o#^yj^-^bfco -fv^-iHD&Tik. »enfc 

l^XMSI^A r Fi^i (-^yttM. N A = 0 . 

5 5) T*j£g 1 9 3nm<DA r F U— *fyt<?>'*f— VfCji 

6 0WPEB (Sftm<^-?) Lfc„ *-<D^ U^X 

*~>k (tmah) 7kmm?6o®Mm.&L. zzim 

ISffix^/l^E t httenj/cm 2 T*fc»K »«73«0. 
20(im L&ST?&-DfCo 
09 1 7 

&5£k: J: OSSilS 2 f-tV7 fr* $9 Vis 

-h/p-lfr;l/7i/-;l/ a§j£J±=2 3 : 7 7. M 
«¥*3#?fi (Mw) =6 4 80, #I&K=3. 1) : 

CO 1 6 5] 

C(fc9 5] 




|CH S -CH^ 




OH 



CO 1 6 6] l£2MM%<DH£&£$k h'ni-^X/l/ so fcx^A^tf ^l/jfrnT^^*- hfcSAnU 



(31) 



3 17 3 



59 

**t**frV*/=7*Fy (HMDS) "CtMttSLfcS'ya 

U-MT' 1 0 OtT' 1 0 OMyj^-^ L/co 70 
^-*<D^7&, »6n/cl/^M^K r Fx*^>7 
Xx*y/* (-3VitSL NA = 0. 4 5) T*ag2 4 8 
nmCOK r F l/-*fyt<D {CMVl&ftLrc 0 fifr* 
T, B3tt»<D^Xh«*l 3Ott*6O0P^PEB 
(Bft^-*) U/Co U^XhM^rO. 2 7 

N^f h7^f ;l/7^-«)AA-r Fp+v' K (TMA io 
H) 7kJS^T6 0«>P^®L. «te»fela?3(>tMHy 

t h«8 2mJ/cm 2 TfctK ft?&2jte0. 3 2 5 /x m 
L& ST&ofco 
W 1 8 

mm 5 tc&^riisL*: 2 -**fr74r*>*>]/T* 

U U- hfi^i*. HH*J4£KFa (Mw) =89 5 0S 

x/-;k samara (mw) = 515 oatf»» 

S=2. 8 : 
[0 16 7] 
[ft9 6] 




OH 



[0 16 8] IC2 0BS%Ofl«-PWtoU 2£fcl5fl 

IM^/l/^^tfv (HMDS) ■et9fflfflLfe^yn> 

[0 16 9] ^U^-jr<0S7ft, fffctlfcl^XMI 
^KrFX^7Xf7^ (— 3>*t«L N A = 0 . 4 
5) 4 8nm<DK r F tffttTV**— >lCg#? 40 

S^bfCo fil^T* l«»Ol/^XH*l 1 0°CT-6 
OWPEB Lfco ?4Hfc U^Xh 

M*0. 2 7 NOf h7^f;l/7y*-»>AA^ Kn* 
3/H (TMAH) *»«t?6 0»n««U 

§X^E th(i8. 9mJ/ciD 2 T&tK fMfcbtt 
0. 32 5/im L&S*e&ofc 0 

Hi 9 so 



60 

19150111 8Tffl^fcfeOfcBIi;*y Kr:/b7xy— 

aamara (mw) =5 1 sowMg=2. 
8, *c&aic<fct>S;£ns 1 -t^v^/I/A/I/^vk 
2 -^f;V7^TVf;bxxf;I/ : 
[0 17 0] 
Hfc9 7] 

C H 3 




[0 17 1] «3 0fia%<0»J^-CffltaU 2£lC5M 

^•><^;i/^>5if> (hmds) TMjaaLfcs/y^v 

Sffi±lC^JP0. 7/imWlfy3-hU t^h/U 

[0 17 2] ^y^-*O^T». iWcl/^Xhl 
SKrFX^TXfy^ tavm N A = 0 . 4 
5) TJSft2 4 8nm<QK r F 9%©/**— VlCjSJ? 
S^bfCo tt^T. B»k>*XH*l 1 OtT'6 

oiwpeb mmk^-t) bfco f^t, u>*xh 

K*0. 2 7NOfh7^f;V7>€-»)WHP* 
->K (TMAH) 7k»»^6 0»HESaU S^lCfcfek 
-C3 0»Wy>XLfc o I)tiCffl^/cl/-f*^-> 

fflx*;l/^E thlil lmj/cm 2 »«*(4 0. 

35fim L&ST'feo/Co 
WI2 0 

3*afc*0*Sn*O*Ofi]«Jt (m : n) tfis : 5, 
*L?Ba¥J9#?a (Mw) tf2 3000TfeS«l 

[0 17 3] 
[<t9 8] 




[0174] c ©fta^ttfc#s^f**> 2 nm%<Dm& 



(32) 



3 1 7 3 



61 

±PL h'J7i-;l'X/l/*^Ah'J7U-h (TPS 

sos cf3 ) *j$inu «a^(*iis*M smm%t 

I2.2>&r> lc%m^ 71/ (EL) icmMLtc m^tlfcU 
^^^=f-)^Ji/=y^ (HMDS) T 

i^-f±t-i oot:Ti»rayu^-f Lfco urn. 

0 n m<DUiSX hmt)me>t\rc 0 

CO 1 7 5] ■? > )'<-i><D&7'&, iWcU^H 
*A r FX*->VL— IfaV^hT^^- (N A = 
0. 5 5) T*i&6 1 9 3nm£DA r F U—*f9t<D^^—y io 
(cSttBKlfc. fl^T, 8ftil&<Dl^XMgi* 1 5 
0 1C<D* .y h T'U- h -kT* 6 0 0>F^ P E B (gft^- 

J\s*3Vmm&. MMD-376 0$3>fUliH8L.x S^ICSS 

t)£0^x >cd^5j' ^-^isijn^ 

i:«ui:*<t#e)nrc„ mmtnto. so^m l&s 

(9-f> • 7>F • X^-X) T'feo/co 

W2 i (tfc8S0ij) 

ft3rf20U2 OltfBigcO^a^iSOjgLfco fib. *0JT* 20 

(m : n) #5 : 5, *tTM¥*S»Tl (Mw) Hfi 

1 4 0 0 OT&Sftfi^&ffljgcLfco 
[0 17 6] 

Hb9 9] 




[0 17 7] 0. 50|im L&S • 7*> K • 

x-<— x) o>wmtn*\s*jx h'<*—ft)mt>tircifti 

<EJ2 2 

tt, ^te*t)*Stx*O-t<0fflritH: (m : n) #5 : to 
5, LTliTO^?i (Mw) AM 80 0 0T*M 

[0 17 8] 
[fclOO] 



62 




[0179] nmcm^rc^rxw-<xm t )(Di'i/xh 

mztlfco <W®73«0. 50(im L&S (^Y> • T 
> K • X^-X) T-feofCo 
fftj 2 3 

MIB092 OfciEiB©#i£*»Digl,fc„ fib. *01JT- 
(i> ^lcj:9S£ttfPO*0&j£J£ (m : n) #5 : 
5. *LTliTO»M (Mw) tfl 1 OOOTfeS 

[0 18 0] 



[It 1 0 1 ] 




[0 18 1] Mft£fflV\rcVX*+M'Xj§t)<DL->*Xh 

m^txtco m»t)i*o. soiim l&s (^Y^-r 

y K • X^-X) T*feo/Co 
0J2 4 

lffleW2 0»c|a«©¥tt**l»>3gLfc. fib. 

it. ^fciDSSttfrO-ttDSfiKJ* (m : n) #5 : 

5. ^LT«a¥^7« (Mw) *'8 0 0 0m« 

[0 18 2] 
[<tl 0 2] 



50 



63 




co i 8 3] nmcm^tc^T.^^^ xmrxo^jTsV 
m^titco mmtmo. so/xm l&s 

VK • X^-X) T^ofco 
125 

WBflW2 0KHB«O¥86*|»0iBLfco fib. *CTT- 
tt, ^^J:t)*^n^o^(7)ffl^lt (m : n) #5 : 

5, eimTO&ra (mw) ^9ooot^« 

CO 1 8 4] 
Cffcl 0 3] 




CO 1 8 5] S^Cfflt^cVX^if-rXiiDcDU^Xh 

»6tlfeo »«*«0. 50/zm L&S (7^>-7 
>K • X^-X) T'feofCo 
ff]2 6 

WCW2 0teE«O¥i6*»05BLfc o fit. *WC 
tt. *atc<fcDS«n^o*©3|H«Jt (m : n) 5 : 
5, *LTSfi¥J^^S (Mw) tf7 8.0 0-?*SR 

CO 1 8 6] 
Cffcl 0 4] 



(33) 15W9-7 3 1 7 3 

64 




Co i 8 7] nytK.m^tt^xtV'fxmbMsitxh 

mztlfco #ffltfjiiO. 5 0/xm L&S 
VF • X^— X) V&vTco 

nEH2 0lcG«O¥tt*ll!>SLK:. fib, 

tt. 3fcSCfcJ:0a*n**o*<DeriUt (m : n) #5 : 

5, *LTM¥J££HFB (Mw) tf6 500T6S« 



20 »&fl*ffl*bfc, 
CO 1 8 8] 
Htl 0 5] 




CO 1 8 9] BJClcfflV>fc7X?^XlDOUyxh 

» Stlfco »«*H£0. 50/zm L&S (5^>-T 
>K • X^-X) T*£>o/c 0 
CT2 8 

IWSW2 0»c|B*<0#ft*li0jBbfco fib. *WT? 
40 tt, 35cSte<fc0a*tlfro*O3Bj«tt (m : n) »5 : 
5. *LTtt¥J34>?B (Mw) ffil 6 

««^f**ffljebfco 

CO 1 9 0] 
Htl 0 6] 



50 



(34) 



*5fH8¥9-7 3 1 7 3 



65 



66 




A 0 - tBu 



tt, $*£nar^<D3|§j£it (m: n) #5 : 

5, *iwm#?s (Mw) #i soootss 

[0 19 4] 



[ftl 0 8] 



[0 19 1] B^cffll,>rc-7X^^XilO©^>-Xh 
> — > < * — * 5 y * >i>mn%£ C 5 C i: * < 
^tlfco mmJl&O. 6 0/xm L&S (^> • 7 
>K • X^-X) T'&r>tc 0 
002 9 

t9te0ij2 0Kf5tt<D^j£^MI0iMLfco {!U *0UT- 
fi. ^tc<};»)^^nA^O^(Dfflfi!tJ± (m : n) 5 : 
5, =t XsTWMWX&^m (Mw) AM 2 5 OOT'W 

[0 19 2] 
Hkl 0 7] 





[0 19 3] BJtefcffl^fcvx*-«MXa!>©U5>;*h 

> - y *v ^ - y<r> * ? v >? spmnzs. c 5 c t ft < 
m<z>tirc a mmtsiio. 5 0/*m l&s (jy^y-T 

y F • X^— X) T'feofc 0 
glj3 0 

tul2M2 01i:fB«<D#ffi^iSS»)jiL/i:o ©U #0IJT* 



[0 19 5] STtlCfflV^cVX^^XatXDU-^Xh 
/ < # - ^ * V < # - > © * 7 -y * ^ m tl*± C Z> C £ ft < 
20 WZtlfCo M&tlltO. 5 0/tm L&S (7^>-7 
> F • X^— X) T-feofc„ 
g»J3 1 

H3f20iJ 2 0 £ie^<D#&£i!£ ^jEL-fco (1U #0"JT* 
(i, ^^CfcO^^n^-o^fflfiKJt (m : n) #5 : 

5 , ^ LTaa¥^?a (Mw) 1 7 5 0 0 t-ss 

[0 19 6] 
30 [ffcl0 9] 





[0197] mmcm^rc-rxirv-fxmtxms-yxh uti 10] 

M # - > A V - y <D 5 =y >y * -»f>K| 3 C t ft < 

i^tlft. SMItfjttO. 55/im L&S (^-O-T" 
y F • X<~*— X) T'feofco 
M32. 

tfHE0ll2OfcIB*©^8;**»>iBLfc. ffiU 

« % 3»cacj:»>a«nfrotoaajt (m : n) #5 : 

5, ; etTtt«¥^?a (Mw) A<9 5 0 0ffe3« 
[0 19 8] so 




.A. 



O— t B u 



<3 



(35) 



ttffi¥9-7 3 17 3 



67 

[0 19 9] 87fctCffl^fcvX*^XaD<9Ui/**h 
/ - >*v - * ^ * -S^lti^ U -5 c i: * < 
^etxfeo St^liO. 60/im L&S 
>K • X^-X) T'&o/c,, 
g»J 3 3 

:2 -^f 2 -7^T>f /l/t/vi:^ 

i^;1//lcoi. 4-^*++r>jgffii:Lrc„ coi, 

CH 3 



-(■CH 2 -C j 



C H; 



c— o 




4 -is**v>femicm-e:fflmk aibn (.tvjv 

7^nxMJ;l/) #2 0*/b%?>fiT?8ij!inU 80"CT? 
ft 8ttnict>fe<3 fi#©Sg|g&, n > 

5^?^J;l/82-^f;l/-2-7?-7 * ? 

[0200] 
[ftl 1 1] 

CH, 
C 



C— OH 
II 

o 



[0201] mznrcxn&mt. moat (m : n) # 

7:3, a«¥i^»?a (Mw) #8 500, fLT» 

(Mw/Mn) #2. 1 o-efcorco 
glj 3 4 

SuteeiJ 3 3 ic fc^TISS! L * * * y 2 - * 

2 -rw~y=i-)\>/* * * y /im^m^mc 2 a»%<s» 
tm^M. hvyj.-;ix>i&-VL.hVyis—h (t 
PSSOs CFs ) SriStaU 7"aei/>yj3-;l/t 

7 i ;l/7'-fe7 L — h (PGMEA) tcJgJBL 
/Co fiettfcl^xhjg&fc, ^■9-^^;b> ? ->7-9*>' 

(hmds) X'mMm^rc'>v^>mm±icmmo. 4 

(imTXlf^-hU hyi/- h±7J 1 2 O^CT- 
6 0#MyU^-^Lft o 

[0 2 0 2] ^U^-^«D^7^> »e»nrcb->*XhM 
*ArFX+->7gM(NA = 0. 55)TJi£gl 
9 3nmCDA r F U— *m<D/S*-;/fc:>g«gftL/Co 
l/^T, S»l/i?XH* 1 5 0 < C-C6 0#P^P E B 

(Mffik^-t) Lfco U^XMRSO. 1 1 

8ll%Orh7^f;l'7y ; e-'>AA^ Kn*-> K 

(TMAH) *MT-6 0WS«(,, £ e>{05fi7j<-e3 

^./l/^E t ht±2 1. 5m}/ce? TfctK 8?®73ttO. 
17 5/xm L&S (^-O-T^H-X^-X) Tfe 



CH 3 

-|-CH 2 -cj 



40 



O /Co 

M3 5 

KrFl*->7Xf'^ (NA = 0. 4 5) *«IU 
KS2 4 8nmCDK r F b--»f ftTiijKgft^To fc 0 IS 

*#jT-^flftifagO§|<8i*;l/;£E t hf± 1 . 4 
8mJ/cm 2 T*feO, MmtllZO. 2 7 5/im L&S 
(^-O • 7>\* ' X^-X) TJSofco 
g"J3 6 

^ ^ ^ y 2 - ^ 2 -7^>f;v ; e/ * 
£ * y t -y=j-)V^y * * * y /i/g^/ 

8:7: 5©SiJ^-T*a^SilfCttii*> l^/t//LCD 
1. 4—>*^1?->'jSjgi:L,/c„ C<D1. 4-^^-9- 
>««»C«^Mj«l«J, A I BNS2 0^l/%<0«T?^An 
L, 8 0X;T'*tJ8Nfrat;:t)/coTa^^->±/co S^-o^ 

C £ D n£ * * * 2 - ;* 2 - T ^ > 
*;t//* * ^ y t 5 y ;W&;J±a-&# 

[0 2 0 3] 

[ffci 1 2] 




CH; 



CH 3 



) ( CH; 



m 

C— 0 t B u 

II 

0 



CH, 

if 



C— OH 
II 

o 



[0204] mzntcxn^mt. mailt ( i : m : so n)*^ 50:29:21, mm^-m^m (m W ) #7 



(36) 



3 17 3 



70 



8 0 0. ^LT#»g (Mw/Mn) #2. 2 0T*&o 

/Co 

flJ3 7 

ffliEffl 3 6 K: fe^TBH L fc >i * * y 2 - 

2-7 £V * * U t - 7*7!//* * * U 

>m#m^mc 2 mm%<omR^m. h u 37 x x;i,x;i/ 
4->-ij7Ahu^u-h (tps SO3 CF 3 ) 

h (PGMEA) fcSlWUfco »&nfcUS>Xh»» 
«\ HMDST'BSSaSL/c^Un^S^^po. 4 
fimTXtf^a-hU h^U-HTl 20tT* 

6 owyy^-^ift. 

[0 2 0 5] flWcl/^XM 
^ArFx^>Tl)tgI (NA = 0. 5 5) t*Bl 

9 3nm<DA r F U— »fJtt©/^— V«cW»«Ufco M 
^T, BK»OU^H4l 5 0tT6 0|j>HPEB 

b/co ^<D&. U3?XMM*0. 1 1 
8fi«%©TMAH*jS»T6 0»M3S«U SS>fclS8 
**3 0&HU >XLfc 0 BJttJCffl^fcU— tfjt/^^r- 

HfitX^;l/^E thttl. 4mJ/cm 2 T'&tK 

0. 1 7 0 /x m L & S (34 > * T> K • X^— X) T 



10 



m3 8 

«ME«3 7k:IB*0*J**«?)iBLfco fib. 
ft. B3fcgSi:LT, A r F x* ^g^llcft^ T 
KrFx+i/VXf^ (NA = 0. 4 5) ^ffifflU 
ai2 4 8mo(OKrF U— »fJtt'ea«W«*ff ofc. S 

&*5. *fiWT*(DM«a«^l8ffix*;l/^E t httl 4. 
4mJ/cm 2 T?&tK 8?®*lti0. 2 50/tm L&S 
• T>F • X-^-X) T*feo/Co 

AJ39 

^ * * y 2 - 2 - T >**V*:S Tftff 

1WL<D1, 4 Lfco CO i , 
%<Dfi"C»ftlU 8 O^T^S^KtC^rcoTM'&^-lt 



[0 2 0 6] 
lit I 1 3] 



-f 



CH 2 



CH 3 



ID 



CH 



HQ 



CH, 



C— OH 



-( CH 2 -C-) 



C— OH 

II 

0 



[0 2 0 7] »P»nfc«a^-(*{i> fflfiEJt (m : n) tfi 
88 : 12. &S¥J5#?S (Mw) ^6 7 0 0, ^"L 
T#?8Cg (Mw/Mn) #2. 1 8T?^ofe 0 
M4 0 

Mgs^j 3 9 (c fev^Tiss l- fc * * * o ?m 2 - * 
2 - 7^v>^;i//^ * n ymxm&mc 2 aa%<Dg? 

fg£8J> h^iX/l/XW-^Ah^lz-h (TP 40 
SSCb CFa ) #g*«JU ¥L&x^/l/ (EL) KjgjS? 

2 0X;T'6 0#S^U-^-^bfCo 
[0 2 0 8] *©5S7«* i6hftUj;xHR 

*A r Fx+i/?B^gf (NA = 0. 55)Ti&&\ 
9 3nm<DA r F V- tfft<D/<*— >»Cg&®ftLfco ^ 
V^T, Sft&Ol^XM^Srl 5 OtT'6 0#^P E B 
(BJfca^-*) bfeo ^O^, l/i?XhM0. 1 1 
8«a%£DTMAH7k^ffiT6 0#raM^L, so 



7kT-3 O^RflU >XLfc 0 gftfcfflV^cL— *fft/<*- 

Kfflx^;l/^E t h(±2. 8 ml/cm 2 T'&tK 8?&73«: 
0. 1 7 5 |imL& S {"y-<y • T>\ ! • X^-X) V 

0B4 1 

S±, BftgBfcLT, A r Fx*»>V&ftgB£tt*.T 
K r Fi+^YXfy^ (NA = 0. 4 5) #{£/BU 
SKS2 4 8nmOK r F V— »f?fegS?S^^fTo fc 0 IS 

*WITCD^^*(D^ffix*;l/^E thli2 5. 
OmJ/ctfT^t). M^tlitO. 2 7 5 ;tm L&S 

ill 
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(37) 



<&ffl¥-9-7 3 17 3 
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* 2 * U 2 - * 2 - T / V&tf 

BN*2 0*/l/%<OBT-j&!raU 8 O^T-^8«fKJCt) 

CH, 



-|-CH 2 -C-| 



CH 




C— O 
II 

o 



[0 2 10] mZtltc#n&mt. fflj£J± (m : n) 

76:24, mm^^m (mw) #6 4 0 0, ft 

Ttt&fi (Mw/Mn) #2. 4 2T*ofc. 
M4 3 

Mte0lJ 4 2 fcfc^TBBI Lfc ^ f Z 'J 2 ?-;t/- 

fc 2 M%cD&#g£&L. h y 7i-;W;i'*;'7A h y 
(TPSSO3 CFs ) %maL, »xf;V 
(EL) »^nftl/yxt-igiS^ HMD 

STaiiSaaLfc^y 3^S«±»CMP0. 4/im-eXfcf 

y^-*L7Co 

[021 1] yy-^-^o^T^ fcn/cu^xn 

%K r Fi*'>VXf7/< (NA = 0. 4 5) X'WL&Z 
4 8nuOK r F U— !fitO/<*— >tjW?»JfcUfc. iS? 
<^T, SMS© US>X HMl 5 0tt'6 0#HPEB 30 

6fifi%»TMAH7j<^?g-p6 0S>Hia»L, 

CH 3 



"(•CH.-cj 



CH: 




C— O 



[0 2 1 33 m <E>tlfc#m&mt. fflfiKit (m : n) 
7 5:25. aS¥^?« (Mw) *'7B00, 
T#&& (Mw/Mn) #2. 1 3T'fct>fco 
gl|4 5 

14 41C^V^I 



! b 7c ^ # * y 2 - * ^/l/- 
2 -T^V^/V/* * * y ;VK7 5 K^B^tefc: 2 « 

F (TPS S 03 CFs ) ZmnU ?LKx^;l/ (E 

D icfemLKo m^nrcu^xhmm^. hmdst* 



[0209] 
lit I 1 4] 



-( CH,-CH-) 




S 0,H 



££i;&<ri:£<»e.ttfc 0 tits, *m-Q<DWMH8im<D 

^fflx^i/^E t htii 2. 411J/CID 2 -e&o, mmti 

HO. 2 50(1111 L&S (5Y> • T> F • X^— 
X) T'&itZo 
0U4 4 

y # * y 2 - y *■/!/- 2 - T 9^ / v&tf 

;* * * 'J 5K*/T5:7:3 (DfiJ^-T'S^Siitc 
ftJi*. 1*;I//L<0 1. 4-^+U-^jS^fcL.fCo 
C<D1. 4 —>*^-y->?gffifcfi^{!&SiJ s AIBNfc 
2 0*;b%£0«t?^DL, 8 0 , C^8^»C*57coT 
a*«-&fc. ffi-&<E>5t*§&, n-^-9->«ritSSaiJi:L. 
TmiB^fTofco ^tC«feDS?nsy^^y;l/lE2- 
y ^7l/- 2 -T¥-*y=f-)\>/* * * y )Vm.T 5 F#*& 

[0 2 12] 
[ffcl 1 5] 

CH 8 



4 CH 2 — c4 

1 



— N H t 



0 



-hU .*y F7 p U-h±-pl 2 01CT6 0©«yy^ 

[0 2 14] T'y^-^CD^T^ »&ftfcU5>XHR 
£K r Fi+i/?Xf'y/^ (NA = 0. 4 5) T-&S2 
4 8nm<DK r F U— tfttO/^-^lCjiftSftLfCo £S 
VT. 1 5 O^C-756 0g>KP E B 

(MW&^->?) LtCo 1/^XH*0. 2 3 

6fia%(73TMAH7j<^T6 0#K^U, 
7kT-3 0©ffly >XLfc 0 IBcffl^fcU-f^^- 
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mmx.*A<¥E t hi*2 4. OmJ/cm 2 T'ifcD, 
tiO. 2 75fim L&S (^y-TVK'^- 

g>)4 6 

* * * U 2 - * 2 - 7 9-? >^)V^e StRV 

CH, 



-(-CH 2 — 



C H; 



C— 0 




CO 2 1 6] f9&4lfcft26ft(i> fflfiXtk (m : n) ** 
7 1 : 29, (Mw) #8 2 0 0, 

T5)HStft (Mw/Mn) if 2. 5 51?fer>7Co 
fl]4 7 

MS 20>J 4 6 *C fc^T W L fc ;* * * U JMK 2 - * 
2 -7^>W7W 5 PAS*itlC 2 fiAKQflfe 
fg£#J, h'J^xnyl/XyWti-^AhU^U-h (TP 
S SOa C Fa ) Srj&AnU ILlif;!/ (E L) icjgi!? 
Lfeo »StlfcU5>Xl*»«*^ HMD ST-HuJtaaiLfc 
->U3>'Stg±»CK»0. 4 fimT*Xfcf>:3— hU * 
'yh/U-Mfl ZOtfeoWJ^Lfco 

[0 2 17] ^'J^-^0^7t, »6WtUfX« 
%KrFI^?Xf^ (NA = 0. 4 5) Tigg2 
4 8nmOK r F U-1f Jt©/^-VtSS?B5tUfCo & 
V^T, SM<OU-^M*l 501CT60^KPEB 

(B)ft2K<-*) L-7c„ 2 3 

6«a%©TMAH7h^?ST'6 0 U £££356 

7kT*3 0©P^U >XLfc e BftKJB^fcU— tf7fr<*- 

CH, 



74 



4— ^V^^rS^cS^P^Js AIBN42 0t;l/ 
%<7)«T^ih]b» 8 0lCT'^8^«Ct>7coTa^-*ti- 
ft. I^M, n — >*V>ZiVm\tLTm$l% 
nr>tc 0 ^tc<fcO*?ns^^^U;UK2-><^;l/- 

[0 2 15] 
Hfcl 1 6] 



( CH-CH-j 

I I 

,c c v 

^ \ / % 

O N O 

H 

88ilX*/l/^E t ht±3 0. OmJ/cn.* T'ifc»K 8¥&*J 
«0. 2 7 5 /im L&S > • T> K • X^— 

X) -e&ofc 
09 4 8 



8 : 2<7)9J^-??S^gStcttii 
1WL©1, 4-^^>^iSi:Lft 0 CtO 
l . 4 AIBN520 
€:7l/%<7)BT-?£J!inU 8 0"CT'^8^K(ct>7coTa-a- 

K*fT-3fco ^£<fcDSSn5*#*y;l>&2-;*^ 

[0 2 18] 
Utl 1 7] 



CH ; 




[0219] m^Hfc^m^mt. matt (m : n) ** 

7 2:28, (Mw) #87 00, 

T^gitS (Mw/Mn) #2. 3 1 T'&oTCo 
g>J4 9 

hOShwi 4 8 ic *v>rm ifc * » * u am 2 - * 

<E>&fg£8k hU7x^;l/X7l/*r:>>Ah'J7l^-h 
(TPSSCb CFa ) ^iiob, Mxf;l/ (EL) 



50 



SL.fcS"j3:/g«±K:KJP0. 4 /unT'Xtfi/n-h 
U *-7h^U-h±Tl 2 CCT-6 0#rayi)^— ^ 

[0220] 7y<-*<osrr*» m^txtc^xhm 

^KrFl+i'TXf'y^ (NA = 0. 4 5) T?i£g2 
4 8 nm<£> Kr F U— ^CD^-VlCiimST'eLTCo 
l^T, Umk<OUis7. hWk* 1501C1?60#HPEB 
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8a«%tf5TMAH7klSfST6 08>raa^U 

ISffixiM/^E t h»i2 6. 1 nd/cm* T'feO. <S?®7J 
t±0. 27 5/im L&S (5^ > • T> K • X^S— 
X) T'&ofCo 
W5 0 

^ * * U 2 - * 2 - 7 >7->t/* y^RXj 

a-TtVfrm- (R) - (+) -0. 0— 

CH, 

I 



-[CH 2 -C-| 



CH 



c— o 




CO 2 2 2] f#£nfcttfi^<*tt* 3§j£J± (m : n) # 
7 4:26, SSTJ^^a (Mw) #6 200. 
T»S[S (Mw/Mn) ^2. 2 5Tfe-3fc. 
ff!l5 1 

miieCT 5 0 ICIS^TmmLtz **>7V)VMZ-* 
2-T^^jVy a -Ti7VtVm- (R) - (+) - 

h (TPSSOs CF3 ) *»inu ¥L&x^;t, (E 
L) tCjgf^L/Co »e>n/cb>?Xh}&jfr&, HMD ST* 

— hu hzfis— h±-ei 2 ot:T6 o#^7'y^ 

[0 2 2 3] yj-^-^(D^T^ ife.n/il^XMgt 
^ArFl+v-vB^gi (NA = 0. 5 5)T-jfcgl 
9 3nm£0A r F l/--»T3te<0/<*--:/K:WW3fcLfc. IBS 
VT. Sftft^l^X hm* 15 0tT'6 0S>f?5P E B 

(MWik^-^ Ltc *<D'&, U^XhJ»«2. 3 8 
fiS%©TMAH7j<i§J$T*6 O^RSgift&U 5?»{C^7k 

T'3owj>xl fc 0 mmcm^rc i<—*fyt'V*—y 

fflx^;l/^E t htil. 9mJ/cn> 2 «?®^« 
0. 170/imL&S (7-<y-7>K-X^-X) f 



: 3<DgiJ-&T-S-&gtgtc 
S^5&SJ, A I BN«r 

£n-5***';;l/&2- 

-7* (r) - 



76 

tt&#> l^efo/KDl. 4- 
C<01, 4-^^VjgffitC 
2 0*7l/%i0aT*iS)!lDU 8 0 
m-SZtto m^(D5c&&. n 

*9-Jl-2-T?-? >=f-fr/ a 
(+) — 0, fi-i?**fr-y 

turn* tut. 

[0 2 2 1] 
[{fcl 1 8] 

CH« — Ch4 

x ' n 

0 

H s C C H] 



M5 2 

iogots ncie^<D#j4^fjjib7co fib, *mv 

it. mytMmkLX, A r Fi+->?8^I(c«xT 
KrFX+->?Xf7^ (NA=0. 4 5) *fiU 
iSS2 4 8nmOK r F U— tf JtT*S*?B)t*fTO fco 8 

&*5, #WT-©!^l8S©||ffix*;I/^E t httl 5. 
30 0mJ/cni 2 T-;fc9, 8¥fi&;ft{±0. 2 50/im L&S 
(^-O- 7>F • X-^-X) ?&ifc 0 
ffJ5 3 

^^^y;l/S2 2 -7 yfw/7Rtf 

fcTx/l/fc: Fa+->;l/^-+>/A ; ey : ?«r4 : 6<0SiJ^T*« 
*S««cfti&*, lWLOl, 4 -^^-9->?g?8E 

i bn$2 o*/i/%<Dfi-eiSibDU 8 otT-sftsu^lBf;: 
[0 2 2 4] 

tfk i i 9] 
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CH, 

-|-CH 8 -cj 



a CH, 
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-( CH:-CH") 



C=N— OH 



[0 2 2 5] mztxtc&n&ms., fiAJt (m : n) 
6 6:4 4, Hf (Mw) 6 2 0 0, f L- 10 

Tft&Lg. (Mw/Mn) #2. 0 8T'feoft. 
00 5 4 

ButeplJ 5 3 Icfcl^THii Vtc*$9 V A/Wt2 — j*^7l/— 

{*fC2S«%<OK^*§ik h'J^ir.yl/Xyl'^^Ah 
•;7U-h (TPSSOj CF 3 ) £}£jtaU ¥L&X^ 
>l (EL) fCjg/»bfCo »6tlfel/^h»»«» HM 

tf>3-l-U *7(-yi/-Ht'12 0tT«6 0#PI 

^•y^-^bfco 20 
co 2 2 6] -7v<-?v>$zTtik. m^nrcu^xbm 

%K r FI^TXt 7^ (NA = 0. 4 5) 7/jSg2 

4 8niOK r F U— •fftco^*— MCjg&BftLfCo 

VT, IM<DI/^Mi$l 5 0tt?6 0WPEB 

(SttiS^-*) L-fc. *<D&. U^7H*2. 3 8 

aa%OTMAH7K^T6 0#P^^!L, S^CSt* 

CH 9 



-f C H 2 -c)- 



CH ; 



np 



T3 0^'J VXl/i, B^cffl^^clx-if7t/^^-V 

Il*;l/*E t h(±3 4. OmJ/cm 2 T-feO. 

0. 27 5(tmL&S (7^> • 7V K • X-^-X) T? 

@L§ 5 

^** l J;l'82-^^-2-7^V >^;l/^r / VRtf 

c(oi, 4-^^>mmicm^m^m. aibn* 

2 0*/b%<DST-i&)!!DU 8 0XT-%)8B$miCt>rcr}T 



[0 2 2 7] 
[ftl 2 0] 



^ CH-CH-j 



0 0 



[0228] m^nrznm^mt. m&it (m : n) » 

82 : 18, (Mw) #9 3 0 0, 

T#1S& (Mw/Mn)AM. 9 9tfeofc„ 
W5 6 

mSM 5 5 (c*3V>TiS8i L-fc^ 2 * V /H? 2 

2 -T^T>5 L ;l'/er.;l/*-^— l-ttl^C2l 

»%©&^£SiJ, h •J7i^lXM^')A 

h (TPSSOj CF 3 ) *ttbllU H&x^;l/ (E 

L) tCjS8?Lfc 0 U^XhrSffi*, HMD ST? 

BuJaaL.fc~>'J3^SS±^IKff0. 4 iimX'X\£>=i 

-bU *7h7"l/-h±fl 2 0°CT*6 0#Hyj^ 

[0 2 2 9] 7°';^-?<D5rr&, »5.nfc^Xh^ 

JKrFl+^Xf'yM (NA = 0. 4 5) T?J&g2 
4 8nmOK r F U— -VtCjS&STfcL/Co M 
<^T, 5 01CT6 0tj>raPEB 



(®ft&^-*) L/Co l^XhS|:&2. 3 8 

aa%OTMAH7krS?ST-6 0#H^L, ^Stc^fok 
-?3 0©F^U>XLfc o g^Cffl^rcU-W^-y 

tcffls-rsmacoi^x h/<^->*v^-><?)fiijn«r 

fi|x^.;l/^E thli3 1. OmJ/cm 2 8¥»;rj{± 
0. 2 7 5/imL&S (7-l"y • 77 F • X^-X) t 
$>-z>fc 0 
M5 7 



so 



***y;i>&2 -*?-At- 2 -T^y=f-)^/^ms 

ttii^ lWLOl, 4-v J ^-9->JgjSi:L/-Co 
CO 1 . 4 -5?**1)-y»*te*<r«BWI» AIBN4 
2 0*;l/%oat?^iPU 8 0lC^8^ratCt>fcoT 
n&(D&K£&, n — >*-9->*itl88'Ji: L 
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CH 3 



80 



-(■CH 2 -C-)- 



CH, 



[0231] m^nrc^m^mt. mmt (m : n) # 
7 i : 2 9, mm^m^m (Mw) tfio2oo> 

LT^titfi (Mw/Mn) #1.6 lt'feofto 
g»J 5 8 

2 -T^v>^-;l//e^;l/T1f7^ h >tta^mc 2B 

h (TPSSOs CFa ) *^*0L^ ?L&x?-;l/ (E 
L) icrgfKL/co »6.nfcU^XhrgflS^ HMD ST- 

wsaa ufc> u a i/&WL±icmm o . 4 /* m-ex £ >a 

-HU *7 hyu-h±T- 1 2 0TCT6 0 WJ^ 

[0 2 3 2] yj^-^W^TSK »6tlftl/^H 
$KrFI*->7Xf-;^ (NA = 0. 4 5) T»ifcg2 
4 8iun<DK r F U— 1fft<D/<*— >tCg*?8)£Lfc. & 
</>T, S^colx->*xhM^ 1 501CT60WPEB 

(gft^-*) Lfco ^<0^ U^XhjB&O. 1 1 

8M%<9TMAH7.kig)£T*6 O^RHStftiU £ Steffi 

CH 3 



-fcH.-C-V 



20 



CH 



C— 0 




[0 2 3 0] 
lit 1 2 1 ] 



-{CH.-CH^ 



H,C 
H,C 




O 



*T-3 0&IHPJ:x;tLfc. STtfCfflV^cU-^/^^- 

«±usc£ft<f«&nfe 0 a*. jeM-roimmae 

Hffix^/l/^E t ht4 2 8. 2mJ/W T*fe»), 
(±0. 2 50)ira L&S &<f> 'TZ/V • X*<— 
X) V$>-ofc 0 
gtJ 5 9 

* Urt«2 - **7t/- 2 -T^W^;t/*y-7Rrj 
\*-)\,**Wls*:;-*1k 7 : 3©*J-&T»a*S»fc:tfc 
i*;l//L©i. 4-^st-+-9"^fi§fgi:bfco c 
<Ol. 4-iS**V->mffiC&&MteftL AIBN«r2 
0*7l/%<DfiT^J!lDU 8 01CT'*>j8^tCt>rcoTa 
£-£-ttfc„ BftO&Sft. n — ^■frVfcttiaS'JfcL.T 

»«*frrjfc. ^ic*oa?ns^^^u;i/K2-7< 

[0 2 3 3] 
Cftl 2 2] 



CH,-CH-) 




[0 2 3 4] »&nfc#afcf*tt, fflfiEJ* (m : n) 
7 0 : 3 0. BB^l^TS (Mw) #1 1 0 0 0, * 
LTtjUiS (Mw/Mn) *M. 5 9T*feo7c 0 40 
ff>J6 0 

m 5m 5 9 k is^-cmm Ltc*2?v>im2-*?-fr- 
2 -T^w^/iz/en^^-y-^v^a^tc 2 as 

(TPSSOs CFs ) ftHklU (EL) 
KrSft? Lfc. » Stlfc US>X h HMDS T?*MQ 
llfe>"j3 >Sffi±tC^P 0 . 4/imTXlf>3— h 
L/> sfr-y F^U-MTl 2 OtT-6 O^H^U^-^ 

[0 2 3 5] yU^-^CD^T^, »&ttfcl/5>* MB so 



*Kr Fl+i'TXf'y^ (NA = 0. 4 5) T-j£g2 
4 8nm<7)K r F U—tf^/^-VlCjl^S^L/Co 8! 
V^T, SMCUyxhM 1 5 OtT'6 0WP E B 
Lrco U^XhBSO. 1 1 

8aS%<9TMAH7krg$T*6 Ofj>IBSllftU * Steffi 
*T3 OtHHIU yXWc. BftlCffll^fcU— !f)fc7<*- 

vtcta^-rsms<Du-i7Xh7^— vciajn 

Hfilx^/l/^E t ht*2 7. 5mJ/cm 2 T-ifcD, f»gtfj 
14 0. 2 50/ira L&S (^V • T> K • X^— 
X) -e&ofco 
ff«6 1 

* # * U 2 - yt. f-fr- >9-iVeSWaf 



